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[Claim for the Patent] 
[Claim 1] 

A granule comprising an inner layer containing an active 
ingredient, and an outer layer in which a water-soluble high- 
molecular material and a sugar are dispersed. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application Field] 

The present invention relates to a granule for oral 
administration, which contains a drug having a disagreeable 
taste such as bitterness or irritation but which is easy to 
orally take by masking the disagreeable taste and promptly 
exhibits the effect of the drug. 

[0002] 

[Conventional Art] 

For masking a drug having a disagreeable taste such as 
bitterness or irritation, a film coating has been commonly 
utilized (JP-A-63-27423 etc.). 

[0003] 

However, though the film coating is suitable for a tablet, 
it is not suitable for other formulations. For example, a 
granule, which is suitable for oral administration to an infant 
or a child and convenient for preparation, involves drawbacks of 
becoming gritty and giving a rough feeling in the mouth when 
film coated, also that it is difficult to obtain a uniform state 
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exhibiting the effect of the drug promptly was obtained, by 
providing an inner layer containing an active ingredient having 
a disagreeable taste such as bitterness or irritation and an 
outer layer in which a water-soluble high-molecular weight 
material and a sugar were dispersed, and the present invention 
had thus been made . 
[0008] 

Thus, the present invention provides a granule including an 
inner layer containing an active ingredient, and an outer layer 
in which a water-soluble high-molecular material and a sugar are 
dispersed. 
[0009] 

As the water-soluble high-molecular material to be employed 
in the present invention, a known binder may be utilized. 
Concrete examples thereof include hydroxypropyl cellulose, 
hydroxypropylmethyl cellulose, sodium carboxymethyl cellulose, 
methyl cellulose, gum Arabic, polyvinylpyrrolidone, dextrin, 
sodium alginate and casein, etc. An amount of the water-soluble 
high-molecular material may be suitably determined according to 
the drug to be masked, but is generally from 1 to 50 parts by 
weight, preferably from 5 to 30 parts by weight, with respect to 
100 parts by weight of the granules. 
[0010] 

The sugar to be employed in the present invention is 
preferably water-soluble and sweet, particularly white sugar, 
lactose, xylitol , D-mannitol, D-sorbitol or the like. The amount 
of the sugar is from 50 to 2000 parts by weight, preferably from 
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since many granules are formed for -baste correction r and that 

the producing process is complex. 

[0004] 

On the other hand, a method of masking with a stomach- 
soluble or low-water soluble high-molecular substance is 
proposed ( JP-A-3-83922 , JP-A-62-51627 , JP-A-55-129224 etc.), but 
the product thus obtained has drawbacks, for example, of giving 
a rough feeling in the mouth, being not usable to the person 
having anacidity or a weak acidity in the stomach , and being 
unable to provide granules. 
[0005] 

Also, a method of adding a taste correcting agent or the 
like is proposed ( JP-A-2-56416) , but it was not effective for 
irritating substances though the bitterness can be masked to a 
certain extent. 
[0006] 

[Problems to be Solved by the Invention] 

Therefore, an object of the present invention is to provide 
a granular agent capable, even containing a drug having 
bitterness, irritation or the like, of masking these tastes and 
providing a satisfactory feeling when orally administered. 

[0007] 

[Means for Solving the Problems] 

As a result of intensive investigation undertaken by the 
present inventors in consideration of such situation, it was 
found that a granule which had neither a disagreeable taste such 
as bitterness or irritation nor a gritty feeling and was capable 
of having a satisfactory feeling when taken orally and 
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exhibiting the effect of the drug promptly was obtained, by 
providing an inner layer containing an active ingredient having 
a disagreeable taste such as bitterness or irritation and an 
outer layer in which a water-soluble high-molecular weight 
material and a sugar were dispersed , and the present invention 
had thus been made . 
[0008] 

Thus , the present invention provides a granule including an 
inner layer containing an active ingredient , and an outer layer 
in which a water-soluble high-molecular material and a sugar are 
dispersed. 
[0009] 

As the water-soluble high -molecular material to be employed 
in the present invention, a known binder may be utilized. 
Concrete examples thereof include hydroxypropyl cellulose, 
hydroxypropylmethyl cellulose, sodium carboxymethyl cellulose, 
methyl cellulose, gum Arabic, polyvinylpyrrolidone, dextrin, 
sodium alginate and casein, etc. An amount of the water-soluble 
high-molecular material may be suitably determined according to 
the drug to be masked, but is generally from 1 to 50 parts by 
weight, preferably from 5 to 30 parts by weight, with respect to 
100 parts by weight of the granules. 
[0010] 

The sugar to be employed in the present invention is 
preferably water-soluble and sweet, particularly white sugar, 
lactose, xylitol, D-mannitol, D-sorbitol or the like. The amount 
of the sugar is from 50 to 2000 parts by weight, preferably from 
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100 to 500 parts by weight, with respect to 100 parts by weight 
of the water-soluble high -molecular material. 
[0011] 

The granule of the present invention can be produced in the 
following manner. A pharmaceutically active agent , having 
bitterness , irritation or the like to be masked, is extruded by 
a normal method after adding a filler, a binder and a 
disintegrating agent, etc. Then, after being formed into 
spherical form by a spherizing machine if necessary, the 
granules are f luidized in a sugar coating pan or a centrifugal 
fluidized coating apparatus, then sprayed with water, alcohol or 
the like to wet the granule surface* A uniform mixture of the 
water-soluble high -molecular material and the sugar is scattered 
and deposited thereon . A predetermined amount is deposited by 
repeating this process . It is also possible to initially deposit 
a part or all of the formulation amount of the water- soluble 
high-molecular material, and then to deposit the sugar or a 
uniform mixture of the water-soluble high -molecular material and 
the sugar. The water-soluble high -molecular material and the 
sugar to be deposited preferably have a particle size of 100 jam 
or less. The granules thus obtained contain the pharmaceutically 
active agent having bitterness or irritation in the inner layer, 
and the water-soluble high-molecular material and the sugar 
dispersed and deposited in the outer layer. Any other method may 
be employed so far as the water-soluble high-molecular material 
and the sugar are dispersed and deposited in the outer layer. 
[0012] 

[Function and Effect] 
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In the granule of -the present: invention, since the drug 
having bitterness or irritating property is coated by the water- 
soluble high -molecular material and the sugar, when it is put 
into the mouth, the sugar is dissolved by saliva to exhibit 
sweet taste, and the water-soluble high-molecular material is 
gelled to cover the inner layer containing the drug having 
bitterness or irritating property, thus masking the bitterness 
or the irritating property. After the granule passes the mouth, 
the drug having bitterness or irritating property starts to be 
dissolved, thus promptly exhibits the effect of the drug. It is 
therefore easy to take and prompt in the expression of the 
effect, thus optimum for oral administration not only for adults 
but also for aged and infants or children. 

[0013] 

[Examples] 

In the following, the present invention will be further 
described in detail by examples, but the present invention is 
not limited thereto . 
Example 1 : Granule : 

Formulation (daily dose, in 3 packs) 
Inner layer components 

acetaminophen 900 mg 

noscapin 48 mg 

isothipendyl hydrochloride 7 mg 

dl-methylephedrine hydrochloride 60 mg 

ascorbic acid 500 mg 

anhydrous caffeine 75 mg 

corn starch 775 mg 
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hydroxypropyl ce 1 lu lo s e 



35 mg 



Outer layer components 



purified white sugar 



1650 mg 



hydroxypropyl cellulose 



450 mg 



[0014] 

Producing method: 

The inner layer components of the formulation, other than 
hydroxypropyl cellulose , were measured in 1000 times amounts of 
the daily dose and mixed uniformly. Then, after blending with a 
10 wt% ethanol solution of hydroxypropyl cellulose and ethanol, 
the mixture was kneaded and granulated with an extrusion 
granulator (EXR-60 model with 0.7 mm screen , manufactured by 
Fuji Powdal Co.). The granules, after a spherizing treatment 
with a spherizer (Marumerizer, manufactured by Fuji Powdal Co. , 
Q-400 model) , were dried, charged in a centrifugal fluidized 
coating granulator (CF-360 model, manufactured by Freund 
Corporation) for a centrifugal fluidization at 120 rpm, and 
wetted by spraying ethanol at a rate of 5 ml per minute. 
Purified white sugar and hydroxypropyl cellulose measured 
according to the formulation and uniformly mixed were gradually 
sprinkled to coat the inner layer granules with the outer layer 
components to the predetermined amount. Thereafter, the granules 
were dried at 50°C and regulated in size by sieving to obtain 
4185 g of granules. 
[0015] 

Example 2 : Granule : 

Formulation (daily dose, in 3 packs) 
Inner layer components 
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Ibuprophen 



450 mg 



lactose 



1035 mg 



hydroxypropyl cellulose 



15 mg 



Outer layer components 



purified white sugar 



1200 mg 



hydroxypropyl cellulose 



300 mg 



[0016] 

Producing method: 

The inner layer components of the formulation were measured 
in 1000 times amounts of the daily dose, then processed in the 
same manner as in Example 1 , charged in a centrifugal f luidized 
coating granulator (CF-360 model, manufactured by Freund 
Industries) for a centrifugal fluidization at 120 rpm, and 
wetted by spraying ethanol at a rate of 5 ml per minute . After a 
part (half amount) of hydroxypropyl cellulose in the outer layer 
formulation was gradually sprinkled, purified white sugar and 
hydroxypropyl cellulose (half amount) measured according to the 
formulation and uniformly mixed were gradually sprinkled to coat 
the inner layer granules with the outer layer components to the 
predetermined amount. Thereafter , the granules were dried at 
50°C and regulated in size by sieving to obtain 2810 g of 
granules . 
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Comparative Example 1 : Granule : 



Formulation (daily dose, in 3 packs) 



Inner layer components 



ace taminophen 



900 mg 



no s cap in 



48 mg 
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isothipendyl hydrochloride 



7 mg 



dl-methylephedrine hydrochloride 



60 mg 



ascorbic acid 



500 mg 



anhydrous caffeine 



75 mg 



corn starch 



775 mg 



hydroxypropyl cellulose 



35 mg 



Outer layer components 



purified white sugar 



2100 mg 



Producing method: 

The inner layer components of the formulation were measured 
in 1000 times amounts of the daily dose, and processed in the 
same manner as in Example 1 to obtain 4310 g of granules. 
[0018] 

Comparative Example 2 : Granule : 
Formulation (daily dose, in 3 packs) 
Inner layer components 

ibuprophen 450 mg 

lactose 1035 mg 

hydroxypropyl cellulose 15 mg 

Outer layer components 

purified white sugar 1500 mg 

Producing method: 

The inner layer components of the formulation were measured 
in 1000 times amounts o£ the daily dose, and processed in the 
same manner as in Example 1, to obtain 2860 g of granules. 
[0019] 

Comparative Example 3 : Granule : 
Formulation (daily dose, in 3 packs) 
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Inner layer components 

acetaminophen 900 mg 

noscapin 48 mg 

isothipendyl hydrochloride 7 mg 

dl-methylephedrine hydrochloride 60 mg 

ascorbic acid 500 mg 

anhydrous caffeine 75 mg 

corn starch 775 mg 

hydroxypropyl cellulose 35 mg 

Film layer 

hydroxypropyl cellulose 100 mg 

Outer layer components 

purified white sugar 2000 mg 

Producing method: 

The inner layer components of the formulation were measured 
in 1000 times amounts of the daily dose. After granulation 
according to the method of Example 1 , the inner layer portion 
was coated with a 5 wt% ethanol solution of hydroxypropyl 
cellulose by a f luidized granulating-coating apparatus . After 
the film coating , the process was executed in the same manner as 
in Example 1 to obtain 4360 g of granules. 
[0020] 

On the granules obtained in Examples 1 and 2 and Comparative 
Examples 1 to 3 , the masking effect on bitterness or irritating 
property and the impression when taken orally were evaluated by 
6 adults. The evaluation was executed in 5 points , namely 1) 
unbearable bitterness or irritation; 2) bitterness or irritation 
present but bearable; 3) bitterness or irritation not felt; 4) 



- 9 - 



Reference 1 

good Impression when taken orally; and 5) bad impression when 
taken orally* The results are shown in Table 1* 
[0021] 
[Table 1] 



Specimen 


Effect and feeling of oral administration 


Number 




1. 


unbearable bitterness 


0 




2. 


bitterness present but bearable 


0 


Example 1 


3. 


bitterness not felt 


6 




4. 


good impression when taken orally 


6 




5. 


bad impression when taken orally 


0 




1. 


unbearable irri tation 


0 


Example 2 


2. 
3. 


irritation present but bearable 
irritation not felt 


o 

6 




4. 


good impression when taken orally 


6 




5. 


bad impression when taken orally 


0 




1. 


unbearable bitterness 


5 


Comparative 
Example 1 


2 . 


bitterness present but bearable 


1 


3. 


bitterness not felt 


0 


4. 


good impression when taken orally 


3 




5 . 


bad impression when taken orally 


3 




1- 


unbearable irritation 


4 


Comparative 
Example 2 


2. 
3. 
4. 


irritation present but bearable 

irritation not felt 

good impression when taken orally 


2 
0 
0 




5. 


bad impression when taken orally 


6 




1. 


unbearable bitterness 


0 


Comparative 
Example 3 


2 . 
3. 
4. 


bitterness present but bearable 

bitterness not felt 

good impression when taken orally 


1 

5 
0 




5. 


bad impression when taken orally (gritty) 


6 



[0022] 

Experimental Example 1 



- 10 - 



Reference 1 

On the granules obtained in Examples 1 and 2 and Comparative 
Examples 1 to 3, a disintegration test (Japanese Pharmacopoeia) 
utilizing water as test solution was performed. The granules of 
Examples 1 and 2 and Comparative Examples 1 and 2 completely 
disintegrated after 4 to 8 minutes, thus providing satisfactory 
results. However, the results of those of Comparative Example 3 
showed unsatisfactory disintegration time of 15 to 25 minutes . 
The foregoing results indicate that the granule of the present 
invention is excellent in the masking effect for bitterness or 
irritating property and in the impression when taken orally. 
They also indicate that the granule of the present invention 
shall promptly express the effect of the drug thanks to good 
disintegrating property. It can therefore be understood that the 
granule of the present invention is an agent for oral 
administration which is easy to take orally and promptly exhibit 
the effect even if they contain a drug having bitterness or 
irritating property. 



- 11 - 



a9)B#Bfcstff (jp) C12) & H §^ & $| (a) arimtmmm 

^^5-201855 

(43)£BIS ¥#5 ¥(1998) BE JOB 



A(S IK A 73Z9-4C 

47/38 L 7433-4C 







ffl)*a!A 


000102496 










(22) tHJil B 


4^(1992)1 ^29 B 




SSES+WE B #tt£BT 2 T@12# 4 % 








n# fee 
























Ties&sif 4-]-io 
















nhSm^itm T*gff 0252 1 - 86 



























(54) SBHjSI 



(57) timi 



(2 ) 



WHRI&-2 0 1 85 5 



[ o i) o i : 

?2ft WfgOg<, IS;M^M^si^6iDt4 
[ 0 !) 0 2 ] 10 

>^fi 1 ci;5;-CTm-?fc {^36 3-2742 

3 ^£#^5 o 

[ 0 i) 0 3] t, !}•> L- ith . *7 4)\,U-3.~r is 

[ 0 i) 0 4 ] P?g|43?ji7kitj§|i€>ia^+it^^ 

^3 - s 3 & a a*a#. mwe a - 5 1 e a 7 ^£ 
is. ^035 & - 1 2 9 a a 4^2^} , c 5 u*n§ 

5ftftfc©i*. □a«J*aS< 1 BrtB|i*^Bli3!;i*|!3B 
Ate liSffl-c » r , UK iifl^J £f 4 C £ #1? & 
i^>B8IS* ^ W O r ^ 

: 0 0 0 5 : a &, titles ft 

(^¥2-5 64 1 e^aaw) , s^ii* 30 

[ 0 0 0 6 ] 

ti. «^^Wf ^^^^U^A^fc. eft 

? a * > ^2 n, siss^i 'isSi$j£*tWT 4 c 
1 0 0 0 ? ] 

$#7}i&3ftft?i-Is£s&i:mi*, ^s*. $iM^©^ft!K 

Si'j^ttis^^jtiylSiti*^* 4 MK 
[ 0 0 0 s ] sfc^Kfflt^n&TkiSlW^i * 

(IBS- 3S*5 



b'7 ai. , * II f - Jl- b*a J K f^XMJy. 7 Jl» 
BW* h 'J A, rt-tf ^ ^qUttftlati 4 L/ C Ptf & 
ft£„ AgteiS^^ie&Bii, *x*>if?'*.%mto 

0 mnctti>'c i - 5 0 ms^, «ic 5 - 3 0 m&m 
i'. m.<D&zmt, isaooTkjiiss^ 1 0 0 ass 

L-T 5 0 - £ 0 0 0 ££f$, #K 1 0 0 - 5 0 0 3 

to oil] *§si©pi4ait, mtswDj&K urm 
sin a-c sstc j: o #ffi^e i- . <e«ft 6 c 

feiiS . *gteS^ 4 tt^l©tei-^^ ^^Xii^^l^ ft 
©iiflit, 1 0 0 u m t'T^ftf a U», feLh<r>i: 5 U 

[ () 0 12] 

^©jgiS^S&f D^fl^SASii^icsftbft*. SE-^ 
[ 0 0 13] 

-*|feWi*Cfte.i<:|S5E$ft*t.(Dt?tt^(,» <) ^ 



fflM¥S-2 0 185 5 



[ 0 0 1 4 ] tt£ 

{T^-^o yjnaiE x r - e oao. 7 ^ > 'J - >) 
< i as* 3®*) 



9 0 0 mq 
4 3mq 
7mq 

6 0 mq 
5 0 0 mq 

7 5 wig 
7 7 5 mq 

3 5mq 

1 6 5 0 mq 
4 5 0 mq 

[00 15]**Sfl2 ?iSiS"J : 



[ 0 0 16] l?EE 

di-^^^J-7^ K )> 
ra^o-toR 

«y? u as* 



4 5 0 mq 
1 0 3 5mq 
1 5mq 

1 2 0 Omq 
3 0 0 mq 



9 0 0 mq 
4 8 mq 
7 mq 

6 0 mq 
5 0 0 mq 

7 5mq 
7 7 5 mq 

3 5mq 

2 ! 0 0 mq 
[00 1 6 ] hh^2 



Htt«4 3 1 
Wttfl : 



0 185 5 



< 1 SB* 3^£) 



4 5 0 mq 
1 0 3 5 mq 
1 5 rug 

1 5 (j 0 mg 

[0 0 19] J±SH3 









9 (j 0 mq 




4 8mq 




7mq 




6 0 mq 




5 (j 0 mq 




7 5 mq 




7 7 5 mq 




3 5 mq 







Stt*U2 8 6 0 ei&tc. 



t FB+>>7'gt", | l--b, | LP-A 



2 0 



[ 0 0 2 0 ] ftftffll ! - 2 £ iMJsiPH 1 - 3 ffS^nfe 



0 0 to 

[ 0 0 2 1] 



s 



8 to 


* JR & a ft A « 


gfclAJife 




I. 




9A 




2. 




OA 




3. 




j 8 A 




4. 




6A 




5. 




' OA 




!. 




OA 




2, 




OA 




3. 




6A 




4. 




6 A 




5- 




0 A 






5A 




2. 




1A 




3. 




OA 




4. 




3A 




5. 




3A 




1. 




4A 




4 r 


»fl«tft* i «ftsj()<iiiiAe.ftfi e 


2A 




3. 




OA 




4. 




OA 




5. 




6A 




1. 




OA 




2. 




1A 




3. 




5 A 




4. 




OA 




5. 




6A 



: o 0 2 2] nam i 

a . i - z Rmmn 1 - 2 t*i, >r*l 1 4 »*6 
1 5^*>62 5»i.fflSS4*^Sf 4i*s^»^JS*4ft 



